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+- (—aé&) _(cus o taw S) l + B b ‘. Nﬁ,bwﬁ
Cos ot , :
+ (—KA CO'SXSCUSé) -Qm—f ‘ 7% + C.r('.
Sinod \ )
+  (-% sm],) (25 | + D d
oy (ese -1 sme) | NHE
+ AP ( X smd ¢ cesd \ + AP(dX ~ oY)
Cas § Cat §
+ T/LO“ l + T/’Lo(
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6.11 The Besselian Day Number msethod of star place reduction.
o

&

’ 2
X, + Tm, + Aa + Bb + Cc + Dd + E + J tan § + AP{dX-cY) (6-60)

§ + TMg + Aa’+ Bb’+ Cc’+ Dd’ + J’tand + AP(d’R-c’Y) (6-b61)

where the “1° subscribts denote the mean place at the epoch 19YY.5, which
is the middle of the current Julian vear.

The Besselian Star Constants are:

]
O
(o]
(L
B3

+ sin o, tan $, R -at

=M
- 8 TR .5
R, . b = cosx tan § R.¢-b? = -sin &,
R 3 - ¢ = Cos icos §, Ry’ = tan & ces §, - sine, sin §,
/Q¢ " d = sin « /cos §, R g-d’ = cos & sin § p

Aépﬁ = ia”él

.h_and . n are the annual precession gn“rignt,ascenagonkand_de:lina;ignmw

at- the-middle of the Julian year, as given in-the A Section E.
€ is the mean obliquity of ths ecliptic, again from Section B of
the Almanac.

T denotes the fraction of the Julian vear elapsed from the epoch

of calculation to the epoch 19YY.5, this definition results in T being

~ megative during the first half of the vear and positive during the
ist BETf - R 8 N A N S LR L

mMm denotes the annual proper motion in either right ascension or
declination, as indicated by the subscript, values of x. are given in
various catalcgs, such as the FKd4 and the FK5.

A, B, ¢, D, E, J, and J’ &are the EBesselian Dav Numbers; values for

each of these are tabulated in Section B of the Almanac. The quantities
A, B, and E give the reduction {or precession and nutation; ¢ and D
give the reduction {for annual aberration. The second-order Day Number
J and J° are so small that they ¢an usually be ignored {for the purpos
of the present text.

s
es

LP is the annual parallax of the star; wvalues of AP are given in various
catalogs, such 3s the Yals “ieneral Catalog of Trigonometric Stellar
Parallaxes"”

X and Y are the heliocentric squatorial rectangular coordinaltes of the
Earth, refesrred to the mean equinox and eaquatcor at the epoch Jz000.0;
daily values of X and Y are tabulated in the Almanac, Section B.
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Exzercises

Find the values of §, , z, , and 8, at the epoch J19YY.5. the
middle of the current year.

The JZ000.0 mean place of a certain star is 15 hours imn right
ascension and +30 degrees declination. Find the mean place of
this star at the epoch J19YY.S including only the effect of
precession.

Further reduce the J19YY.S5 mean place of the same star to
include the effect of proper motion. The(%%é%éﬁéigllﬁlﬂﬁif
motions of the star are +35° in right ascemzion and -40"
in declination.

Calculate the fundamental arguments required {for use with the
1980 IAU Theoryv of Nutation, for the epoch of problem 6-2.

Calculate the first three terms of the series for the nutation,
in both longitude and obliquity, for the same epoch.

Using values of AY and Ae€ taken_iggmfiﬁg;Aimggi_, further reduce
the star place from problem 6-3 to include the effect of nutation.

f/“\\\

\\“_-,/©f annual aberration.

Further reduce the place of the same star to include the effect

Yt .
é—éjj?Further reduce the place of the same star to include the effect

of annual paqallax; the annual parallax cof the star is 0.7 .

Reduce the medn place of the star € Indi (number 5367 in the
Eright Star table in the Almanac) con=1derin; onlv the effect
of precession, ¢o the epoch February 9d 19" 26" 14°5 MST.

Further reduce the mean place of the same star, to the same
epoch, to include the effect of proper motion. The centennial
values of proper motion, taken from the FK4 catalog, are
+48%2 in right ascension and -254%5 in declination.

-

Further reduce the place of the star €& Indi to include the
effect of nutation.

Further reduce the place of the star e Indi to include the
effect of annual aberration.

Further reduce the place of the star e Indi to include the
effect of annual parallax. The annual parallax of this
star-is 0.291 .



APPENDIX B

Excerpts from "THZ ASTRONOMICAL ALMANAC - 1385*
and from certain earlier years of
"THE ASTRONOMICAL ALMANAC"

and "THE AMERICAN EPHEMERIS AND NAUTICAL ALMANACH
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Table B-0

UNIVERSAL AND SIDEREAL TIMES, 1983 *

r Fquanoa of r

G. SIDERFAIL TIME
Date Juhan (G H. A of the Equinox) Equinoxes G>SD
orU T, Date Apparent Mean at0*u.T. orGST.

244 b oom s . . 245

Feb. 1S | SW0S 9 17 319499 449224 -09726 20770
16 | s181s 9 41 40 39x8 41.4778 9790 - 2078 0
17 | sww2s 9 45 370472 38.0132 9RS59 20790
18 | swis 9 49 139962 34 SRRS 9923 20%0.0
19 | <3845 9 3 30 {468 31.1439 9970 2081 0
20 | SIS 9 57 26.6999 27 6993 -0.9993 2082.0
21 SIR6S | 10 01 23.2559 24,2536 9987 20830
22 ) S387S | 10 05 198148 20 8100 9952 2084 0
21 | S388S | 10 09 163757 17.3653 L9896 2085.0
24 | S3I89.5 [ 10 13 12.9371 13.9207 9836 2086.0
25 | S390.5 | 10 17 09 497 10.4761 -0.9789 2087.0
2 | SI915 | 10 21 06.0541 07.0314 9773 2088 0
27 | s392.5 | 10 25 026074 03.5868 9794 20890
28 | S3935 | 10 28 591574 60.1422 9848 2090.0
Mar 1 S3945 | 10 32 55.7053 56.6975 0.9923 ! 2091.0
20 sw9ss | 10 36 s22528 53 2529 -1 0001 2092.0
3| SRS |10 40 488014 49 8083 1 0069 20910
4 swTSs |10 44 453520 16.1636 1.0116 2094.0
s ' SIYRS | 10 48 419050 42,9190 10140 2095.0
6 | SIYYS | 10 S2 3K 4600 19.4744 1.0144 2096.0
7 | 54005 | 10 56 15.0164 36.0297 -1.0133 20470
8 [ S3015 | 11 0o 315716 32.5851 10115 2098.0
9 | ss025 | 11 04 281708 29 1405 1.0097 2099.0
10 | S403.5 | 11 08 246871 25,6958 1.0087 2100.0
1 <3045 | 11 12 212420 22.2512 1.0092 21010
12 | S4085 | 11 16 17.7949 I8 8065 -1.0116 21020
13 | S406.5 | 11 20 14.3459 15.3619 1.0160 2103 0
14 | S407.5 | 11 24 10.8948 11.9173 1 0224 2104.0
IS | S408.5 | 11 28 074424 | 084726 1.0303 || 21050
16 [ S409.5 [ 11 32 039892 05.0280 1.0388 ] 2106.0
17 | S4105 | 11 36 00.516S 01.5%34 —1 0469 21070
“I% | S411.5 | 11 39 570853 SK.1I47 1.0534 21080
19 | <4125 [ 11 43 53.6365 $4.6941 1.0576 2109 0
20 | S413S [ 11 47 50.1905 $1.2495 1.0589 2110.0
2 S414.5 | 11 S1 46.7474 47 8048 1.0574 2111.0
22 | <4155 [ 11 55 433065 44 1602 -1.0537 21120
23 | 54165 | 11 59 39.X664 09156 1.0492 2113.0
24 | S417.5 | 12 03 36.4255 37.4709 1.0454 2114.0
25 | S418.S | 12 07 32.9824 34 0263 1.0439 2115.0
26 | S419.5 | 12 11 29.5360 30 SK17 1.0456 2116.0
27 ] S420.5 | 12 15 26 0864 271370 -1.0506 20170
2 | 4218 | 12 19 224343 21 6924 1.0581 2118.0
29 | sa225 | 12 23 19y Imi2 20.2477 | 0666 21490
| 4238 | 12 27 157287 16.8031 1.0744 21200
3 $424.8 | 12 31 122781 13 354S 1.0803 25210
Apr. i $4258 | 12 35 0K 4300 099138 - 1LOX3IR 21220
2 $426.5 12 19 0S5 3843 06.4692 ~ 1.0%49 21230

From "The Astronomical Almanac - 1983

- -

UT ato*GMST
{Greenwich Transit of

the Mean Fquinox}

h L] .
Feb. 15 14 19 S3 KR4
16 14 15 57 9OR9
17 14 1201 y994
18 14 0% 06 0900
19 14 04 10 1808
20 14 00142710
21 13 Sh 18 3616
22 13 §222.4521
23 13 4R 26 5426
24 13 44 30 63132
25 13 40 34 7237
26 13 316 IX X142
27 13 32 429048
28 13 28 46 9953
*Mar. 1 13 24 51.0859
2 13 2055.1764
3 13 16 59 2669
4 13 1303135758
S 13 09 07 4480
6 13 0511.5385
7 13 01 156291
8 12 57 19.7196
9 12 S§323%101
10 12 49 27 9007
11 12 45319912
12 12 41 36 0817
13 12 37401723
14 12 33 342628
IS 12 29 483803
16 12 25 52.3439
17 12 21 56.5344
18 12 18006249
19 12 14047158
20 12 10 08 30640
21 12 06 12.896¢
22 12 02 169871
23 11 S8 210776
24 11 S4.25 1n81
25 11 SO 292587
26 11 46 3311492
27 11 4237 4397
2% 11 3% 41 S0
29 11 33 456208
0 1t Y0 49711}
ol 26 SYROLY
Apr. 1) 2287 k924
2 011 1901 9%29

2
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TABLE B-1%
CONVERSION OI' TIME TO ARC

or 1» 2k ‘ 3t \ 4t 5 SECONDS
! |
m . ’ [ . ° ’ ° ’ ' ° ' ° ’ s { YA '3 l ’” H s l "
0| 000 | 1500|3000 ;45 00! 60 00 | 75 OO 0! 000] 000 0.00 | 050, 7.50
1| 015|1515|3015 4515 60 15 | 75 15 11 015] .01, 0151 .51 7.65
2| 03015303030 4530 ;6030|7530 2. 03] 02.0307 52 780
31 045151530 451453516045 1 7545| 3! 0451 .03 035! 53 795
4( 100 |16 00| 3100 l 16 00 \ 61 00 | 76 00 4 \ 100] .04 0.60 I .54 ’ 8.10
5| 115|1615!131 15" 461561 15 76 15 5, 115] 005 0.75 ?; 0.55 | 8.25
6| 130(1630]|3130.46 30161 30; 76 30 61 130] .06: 090" .56; 840
71 14511645131 451 46 45| 61 45 | 76 45 71 145 0711054 .57 | 8.55
8| 200 |17 00, 3200, 47 00 : 62 00 ! 77 U0 8i 200 .08, 1201 .38 870
9| 215]17 15|32 15 i 47 15 } 62 15 I 7715 9| 215] .09 i 1.35 i% .39 | 8.85
10| 230|1730,3230;47 306230 7730| 10: 230|010 1.50 : 0.60 | 9.00
11| 245174513245 4745162 45 77 45| 11| 245] 11 1651 611 915
12| 300 |1300)3300 480U 63007800 12; 300] .12 150" .62 . 9.30
13{ 315[1815!/33 1548151631578 15) 13 315| 181 1.95 .63' 90.45
14| 330 |18 30| 3330) 48 30| 63 30 ’ 7830 14 330f .14 210 : .64 | 9.60
15| 345|18 4533 45|48 45|63 45|78 45| 151 345|015 ! 225" 065 ' 9.75
16| 400! 19003400, 49 00 ;6400 79 00] 16! 400] 161 240 ! 66| 9.90
17 41519 15|34 15149 151 64 15 J o153 17| $15] 170 2550 .67 10.03
18| 4301930 ;3430.4930 6430,;7930) 18, 430 .18 270 .68 10.20
19] 44519 43 1 31 45 I 49 45 1 64 45 { 7945 19 445 19 2.85 i 69 .10.35
20| 500 ;200035005000 ;6500,8 00] 20| 500] 0.20' 3.00 ; 0.70 -10.50
21| 515201513515 50 15165 15180 15} 21} 515) .21 315" .71 11065
22| 530203013530 5030 } 6530 ;80 30| 22 5301 .22 3.30 .72 110.50
231 545 |20 4513545 ;50 45,65 45|80 45 23 545| .23: 345% .73:1095
24| 600 | 2100 360051 00] 6600 | 81 00f 24| 600 .24 360 .74 i11‘10
H i
25| 615 2115 36155115 6615 ,81 15| 25 ' 6150 025 375" 075 11.25
261 630! 2130!3630' 5130 ¢630,8130( 26 ¢ 26 0 3.u0: .76 11.40
27| 645121 45136 45150 45 66 45 Sl 45| 27 645| .27  4.05 S7 1155
28 | 700]2200|3700 5200,67 00:8200| 2%: 700] .28; 420, .78 11.70
29| 715221537 15 ‘ 52 15 | 67 15 | 82 15| 29 i T15] .29, 435 .99 “165
30 | 73022303730, 5230 ‘ 730:8230| 30! 730 0.30 ' 150 . 0.80 12.00
31| 7451224537 4515245167 4518245 314 745] .31¢ 40657 .81 :12.15
32| 800(2300 380035300 ,6800 8300 32, s¢o| .32 480, .82,12.30
33| 81523 15|3515(5315 6315183 15| 33 s15] 33, 495 83 1245
34| 8302330 | 38305330 6530 ;8330) 34| 830 .34, 510, .84 .12.60
4
35| 845 23453345 53 45 6845 |83 45| 35| 845[ 035 525 055 1275
36| 900 2400 3900|5400, 6900;84+ 00| 36 900} .36: 540 .86 ,12.00
37| 915 | 241513915 |54 15769 158415 37| 915 .37 | 555} .87 ;1305
38 9301243013930 5430,¢6930i8430| 38} 930} .35, 570" .88 1320
39| 9452445394554 45 | 69 45 | 84 45] 39| 945| .39 ! 5.85 “ .89 il3.3o
40 | 10 00 | 25 00 | 40 00 | 55 00 ; 70 00 | 85 00 ] 40 {1000| 0.40 | 6.00 ;' 0.90 ;13.50
41 (10 15 ] 25 15 | 40 15,5515 701585 15| 4111015) .41: 615} .91 1365
42 | 10 30 | 2530 1 40 30 : 55 301 70 30 | 85 30| 42 1030| 42 630" 9211380
43 | 10 45 | 25 45 | 40 45+ 35 45 | 70 45 | 85 45| 43 [1045) 43 6454 93 1395
44 | 11 00 | 26 00 | 41 00 | 36 0O ’ TL 00|86 00 44),1100| .44 6.60: .94 14.10
! J !
45 111 1512615 ) 41 151356 15,71 15|86 15} 45 ! 1115] 045 6.75 | 095 14.25
46 [ 11 3012630 1 41 301563017130 8630 4611130 45 600 A6 14.40
47 | 11 45 [ 26 45 1 41 45 1 56 45, T1 45 {86 45| 47 (11 45| 47 705 AT 14055
48 [ 1200 1 27 00 1 42 00 [ 57 00 1 72 00 ' 87 00 | 43 11200] 45 7.20 . .ys .14.70
49 | 12 15| 27 15 | 42 15 i 57 15 i 72 15 |87 15| 49 [1215] .49, 7.35 1 0.09 '14.85
50 | 12 30 | 27 30 | 42 30 57 30 72 30|87 30| 50 {1230]| 0.50 0 7.50 " 1.00 '15.00
51| 12 45 | 27 45 | 42 45 { 57 43 | 72 45 | 87 45| 31 12 45 i
52 | 13 00 | 28 00 | 43 00 | 53 00 | 73 00 | 88 00 [ 52 {13 00 [T~ T
53 |13 15128 15 | 43 157 58 15, 73 15 [ 88 15| 33 11315
54 13 30| 28 30 | 43 30, 58 30 | 73 3u | 88 30| 54 ' 133V ob = 00°
| ' x ‘z
55| 13 45 | 28 45 ¢ 43 45 ' 5% 451 T3 45 | 88 45| 55 {13 45 125 = 180°
56 | 14 00 [ 20 00 ; 44 VU 59 U0 © 74 00 ¢ 89 LO | 56 ' 1400
57 | 14 15|29 15| 44 15150 15, 74 15 | 89 13| 57 [ 1415 18b = 270°
58 | 14 30 | 29 30 ; 44 30 ' 59 301 74 30 1 89 30| 58 1430
50 [ 14 45120 451 44 45159 451 74 45 1 89 45§ 59 | 14 43

#  From "The American Erhemeris ang N2utical Almanae - 1980M

[PV
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TABLE B-2 ¥
CONVERSION OF ARC TO TIME

DEGREES MINUTES SECONDS
° h m . eln m 5! ° h m | m s ol s v 3 b 3
0,000 60400120 800) oroo0o] o o000l oo, 0000 . 050 0033
! 1004 61404121 804 11004 1, 0067 017 w01y 511 .034
2 008 62,408 122 808|] 27008] 2 0133 02 oo1? 52 035
3,012/ 63! 4121123 812| 3to012| 3" 0200 ‘03! 002 33 035
17016 0 64 416 124] 816 4 0 16) 4 0267 040 003 54 i .036
51020 65 420 1251 820] 5'020| 5 0333|005 0003 055 0037
61024, 66 424 126, 824| 6024 6 0400f 06 004 56 037
71028 67 428 127 828| 7028 7 o4s7]| 07, 005 571 .038
8 032 o8 +327128| 832] 8/032] 8, 0533| .08, .005 58 039
9,036 60 436 120 836| 9 036] 9 0600f 09, 006" 59 039
10 040 70.440 130 840010]0 40|10 0.667] 0107 0.007 060 0040
11,044 71,444 1317 84411 04|11 0733 110 007 ¢ 611 .041
12 048 72 448 132° 848)12/048[ 12  0os800] 120 008 62! 041
13:052 73452 1337 852|113 -0352[137 087] 13" 009l 63! 042
141056 [ 74 456,134 8561405614 033 .14, 0001 .64] .043
! . B | ! ! i :
15100, 75:500;135; 900)15]100f15: 1.000] 015 0010 065 0.043
16 104" 765047136 904)16,104)16 1067] .16 011 .66 .034
17 (108 ¢ 77 /508137 908|17 /103171133 17 011+ 67 | .045
18,112 78 5125138 9g12|18:112)18; 1200] .18 012 .68 | .045
19 116 70 516 130 916119 116019, 1267 | .19, 013 5 69! 046
i i i i ! i : b
200120 8 :52 ' 140' 920]20° 120]20° 1333|020 0013 070 0.047
21 124 81°524 141 924|210 ;12421 1400 21| 014, 71 047
22 123 82 528 142 928|22:12822" 1467 22 015 72, 048
23 132 83 53211431 932|231132|23 1533] 231 015+ 73 .049
24,136 - 84,536 144} 9 36|24 ) 136 )24, 1600 24, 016 74| .049
i i i il | ! | !
25140 85.540 145 940|251 14025 1667|025 0017 | 0.75 0050
26 144 86.544 146 944|261 44)26: 1733] 26, 017. 76 051
27148 8 548 N7 043127/ 148|27 1800| 27! 018 .77 .05l
28 152, 8 552 1481 95228, 15228 1.867| 28¢ 019" 78! 052
20 156 89 536 149 93612013629 1933] .29 01v, .70 033
1 i ' ! i ‘ i :
30 200 90 600 150 10 00| 30 12000130 2000|030 0020, 080 0033
31 2047 91,604, 151 (1004]31 204312067 31: 021 .81 .054
32208 92 608 152 1008)32/208[32; 2133 32 021 , 82 .03
330212 93 612153101233 212|133 2200| 33, .02 83 05
3412161 9416 16 | 154 ’10 163421634 2267 341 023; 8+ 056
35 220 9516200 155 1020]|35/220]350 2333 0351 0023 085 0057
36224 9616241156 1024)36, 22401361 2400 .36 024 86 057
37,228 97 628 1571028137 229377 2407 | 37 025 87 038
38 232 981632158 :1032|3%8 232|338 2533| 38| .025: .88! .059
39 236 996 36,;159 | 103630 23630 2.600 | .39 | .026 ; .89 . .059
' i ! ! i . !
40 240 100 | 6 40 160 | 10 40| 40 * 2 10 | 40 2067 | 040 | 0027 7 0.90 ¢ 0.060
41 1244 101 ;6 44 7161 |10 44 | 4112 44 41| 2733 | 41 027 . 91; .06l
42248 102 648 1162 10 48| 421 2 48 | 42y 2800 | .42 028 .92 .06l
431252 103 652 163 :1052|43 1252 |43: 2867 | .43 029" 93 . 062
44256 104 656 164710 56 [ 441256 | 44 2933 | 44 029 .04 063
! ti
45300 105 | 7 11 00| 45 i 300] 45| 3.000] 0.45 0030 . 0.95. 0063
46 ' 3 04 | 106 | 7 P11 0446303461 3067 46 031 © 96 064
37 308 107 |7 11 08|47 |3 08|47 3133| 47 031 . 97 065
48 312 0 108 | 7 11 1248 312|481 3200 48 032 98 065
49316 109 K 11 16 49‘ 316|490 (3267 | 40 033 099 066
50 ! 3201107 112050 320|501 3333|050 0033 1.00 0067
51324 0 11157 C11 24|51 (32451, 3.400 :
52 3 2% 1127 1128|523 28|52 3467 —
53 332 13 7 P11 32|53 1332)53 3.533
54336 114 i? : 11 36 54‘ 336 |51 3.600 90° = b
553 40 115 1 7 40 “ 175 [ 11 40 | 55 | 3 40 | 55 | 3 667 180° = 120
56 3 44 116 7 41 7176 . 11 41|56 | 3 44 [ 36 3.733
570348 117 748 0177 11 48|57 |3 48|57 320y 270° = 18
58 | 3520 118752 178 ' 11 52 | 58 ' 3 52 | 58 © 3.867
59 1356 119756, 179 11356159 |356]590 3933

# From "The American Ephemeris and Nautical Almanac - 190"



TABLE B-3

JULIAN DAY NUMBER
DAYS ELAPSED AT GREENWICH NOON, A. D. 1900-1950 ~

Year Jan. 0 Feb.0 | Mar.0 | Apr.0 ‘ May 0 | June0 | July0 | Aug.0 ! Sept.0 ! Oct. 0 ' Nov.0 !
’ H 1
1900 | 241 5020 | 5051 | 5079 51101 5140 \5171: 5201 | 5232 !5263! 5293 5324 '
1901 5385 | 5416 | 5444 | 5475 = 5505 #5536 5566 | 5597 ! 5628 ' 5638 5689
1902 5750 | 5781 5809\ 5840 | 5870 i5901 | 6931 | 5962 i 5993 ; 6023 = 6054 ,
1903 6115 | 6146 | 6174 | 6205 | 6235 | 6266 ! 6296 6327! 6358 i 6388 ' 6419 .
1904 6480 | 6511 | 6540 | 6571 | 6601 | 6632 | 6662 6693i 6724 | 6754“6785’
1905 | 241 6846 | 6877 | 6905 | 6936 | 6966 | 6997 | 7027 | 7038 ;7089’ 7119 . 7150
1906 7211 | 7242 7270[ 7301 | 7331 { 7362 : 7392 | 7423 i7454‘;7484 7515
1907 7576 | 7607 | 7635 | 7666 ' 7696 | 7727 | 7757 | 7788 ;7819} 7849 7880
1908 7941 | 7972 | 8001 8032i 8062 | 8093 | 8123 8154: 8185 ! 8215 8246
1909 8307 | 8338 | 8366 | 8397 | 8427 | 8458 ; 8488 8519i 8550{ 8580 ;8611;
i i
1910 | 241 8672 | 8703 | 8731 | 8762 | 8792 | 8823 | 8853 | 8884 : 8915 . 8945 . 8978
1911 9037 | 9068 | 9096 | 9127 | 9157 | 9188 : 9218 9249! 9280 | 9310 ! 9341
1912 9402 | 9433 | 9462 | 9493 . 4523 1 9554 . 9584 ' 9615 9646 U676 9707
1913 9768 | 9799 | 9827 | 9858 9888! 9919: 9949 @ 9980 =0011 =*0041 *0072
1914 | 242 0133 | 0164 | 0192 | 0223 | 0253 : 0284 . 0314 | 0345 Z0376] 0406 i0437‘ 0467
1915 | 242 0498 | 0529 | 0557 | 0588 | 0618 0649( 0679 | 0710 | 0741 i 0771 20802
1916 0863 | 0894 i 0923 . 0954 ! 0984 ' 1015 : 1045 | 1076 ; 1107 1137 ' 1168
1917 1229 | 1260 : 1288 | 1319 | 1349 : 1380 ; 1410 | 1441 | 1472 1502 15333 :
1918 1594 | 1625 | 1653 | 1684 ; 1714 | 1745 | 1775 | 1806 | 1837 ' 1867 1898 °
1919 1959 | 1990 | 2018 | 2049 | 2079 ; 2110 | 2140 | 2171 2202 | 2232 2263 -
{ .
1920 | 242 2324 | 2355 ; 2384 : 2415 | 2445 | 2476 : 2506 | 2537 2568! 2598 2629
1921 2690 2721‘ 2749l 2780! 2810 | 2841 | 2871 ; 2902 | 2933 | 2963 2994
1922 3055 | 3086 3114? 3145 | 3175 | 3206 | 3236 | 3267 ' 3298 3328 33359
1923 3420 | 3451 | 3479 | 3510 - 3540 3571 3601 | 3632 3663 . 3693 3724
1924 3785 | 3816 | 3845 ; 3876 | 3906 ! 3937 | 3967 | 3998 14029 4059 14090<
1925 | 242 4151 | 4182 4210) 4241 | 4271 | 4302 | 4332 | 4363 ¢ 4394 | 4424 | 4455 '
1926 4516 | 4547 | 4575 & 4606 | 4636 | 4667 | 4697 | 4728 i 4759 | 4789 © 4820 -
1927 4881 | 4912 | 4940 }4971 5001 | 5032 | 5062 | 5093 | 5124 5154 © 5185
1928 5246 | 5277 | 5306 | 5337 | 5367 | 5398 | 5428 | 5459 i 5490 . 5520 @ 5551
1929 5612 | 5643 | 5671 | 5702 | 5732 | 5763 | 5793 | 5824 | 5835 58855 5916 !
1930 | 242 5977 | 6008 | 6036 | 6067 : 6097 | 6128 | 6158 | 6189 ; 6220 | 6250 | 6281 !
1931 6342 6373! 6401 | 6432 | 6462 | 6493 | 6523 | 6354 . 6585 | 6615 - 6646
1932 6707 | 6738 | 6767 | 6798 . 6828 | 6859 ; 6889 | 6920 ‘6951l 6981 , 7012
1933 7073 | 7104 | 7132 | 7163 | 7193 | 7224 : 7254 ! 7283 | 7316 | T346 7377
1934 7438 | 7469 | 7497 | 7528 ’7558 7589 | 7619 | 7650 | 7681 | T7Y11 | T742 :
1935 | 242 7803 | 7834 | 7862 | 7893 | 7923 ; 7954 | 7984 | 8015 ' 8046 . 8076 ! 8107
1936 8168 | 8199 . 8228 | 8259 | 8289 | 8320 | 8350 | 8381 . 8412[ 8442 | 8473 :
1937 8534 | 8565 . 8593) 8624 8654J 8685 | 8715 | 8746 : 8777 | 8807 : 8838 -
1938 8899 | 8930 | 8958 . 8989 [ 9019 : 9050 | 9080 9111§ 9142 | 9172 | 9203 .
1939 9264 9295’ 9323 | 9354 | 9384 | 9415 | 9445 9476i 9507 | 9537 | 9568
1940 | 242 9629 | 9660 ;| 9689 9720‘ 9750 | 9781 | 9811 9842; 9873 | 9903 . 9934:
1941 9995 |*0026 *0054 *0085 *0l15 (*0146 (*0176 '0207"0238;‘0268;*02991*
1942 | 243 0360 | 0391 | 0419 | 0450 | 0480 [ 0511 | 0541 | 0572 : 0603 ' 0633 ' 0664 !
1943 0725 | 0756 | 0784 | 0815 | 0845 : 0876 | 0906 | 0937 | 0Y68 ; 0998 | 1029 ;
1944 1090 | 1121 1150 ; 1181 | 1211 | 1242 | 1272 | 1303 1334; 1364 1395}
1945 | 243 1456 | 1487 | 1515 | 1546 | 1576 | 1607 | 1637 | 1668 1699’ 1729 | 1760 .
1946 1821 | 1852 ; 1880 | 1911 ! 1941 | 1972 | 2002 | 2033 | 2064 ‘2094‘ 2125
1947 2186 | 2217 2245‘ 2276 2306 ; 2337 | 2367 | 2398 | 2429 12459 ¢ 2490 ¢
1948 2551 | 2582 | 2611 | 2642 | 2672 | 2703 l2733 2764 27951 2825 2856 ¢
1949 2917 | 2948 2976} 3007 | 3037 | 3068 ; 3098 | 3129 . 3160 ‘3190; 3221 ¢
1950 | 243 3282 | 3313 | 3341 [3372I 3402 | 3433 | 3463 | 3494 3525' 3555! 3586 |

*  From "The American Ephemeris and Nautical Almanac - 1980"




TABLE B-4

53
JULIAN DAY NUMBER
DAYS ELAPSED AT GREENWICH NOON, A. D. 1950-2000

Year Jan. 0 Feb.0 | Mar. 0 | Apr.0 | May 0 | JuneO | July 0 | Aug.0 | Sept. 0| Oct.0 [ Nov.0 | Dec.0
1950 | 243 3282 | 3313 | 3341 | 3372 | 3402 | 3433 | 3463 | 3494 | 3525 | 3555 | 3586 | 3616
1951 3647 | 3678 | 3706 | 3737 | 3767 | 37u8 | 3828 | 3859 ; 3840 ! 3920 | 3451 | 3981
1952 4012‘ 4043 | 4072 | 4103 | 4133 | 4164 | 4194 | 4225 | 4256 | 4286 | 4317 | 4347
1433 4378 | 4409 D4437 4468 | 4498 | 4529 | 4559 | 4590 | 4621 | 4651 | 1682 | 4712
1954 4743 | 4774 | 4802 | 4833 | 4863 | 4894 | 4924 | 4955 | 4986 | 5016 | 5047 | 3077
1955 | 243 5108 | 5139 | 5167 | 5198 | 5228 | 5259 | 5289 | 5320 | 5351 | 5381 | 5412 | 5442
1956 5473 | 5504 | 5533 | 5564 | 5394 | 5625 | 5655 | 5686 | 5717 | 5747 | 5778 | 5808
1957 5834 | 5870 | 5808 | 5929 | 5959 | 5990 i 6020 | 6051 | 6082 | 6112 | 6143 | 6173
1058 6204 | 6235 | 6263 | 6294 | 6324 | 6355 | 6385 | 6416 | 6447 | 6477 | 6508 | 6538
1959 6569 | 6600 | 6628 | 6659 | 6689 | 6720 | 6750 | 6781 | 6812 | 6842 | 6873 | 6903
1960 | 243 6934 | 6965 | 6994 | 7025 | 7055 | 7086 | 7116 | 7147 | 7178 | 7208 ) 7239 | 7269
1961 7300 | 7331 | 7359 | 7390 | 7420 | 7451 | 7481 | 7512 | 7543 | 757 7604 ; 7634
1962 T665 [ TOU6 | TT24 | TTH5 | TYRS | TRI6G | TR46 ; TRYT | TUO8 | 7938 | Y969 | TYY9
1963 8030 | U061 | 808Y | 8120 | 8150 | K181 8211I 8242 | 8273 | 8303 | R334 | 8364
1964 8395 | 8426 | 8455 | 8486 | 8516 | 8547 | 8577 | 8608 : B639 | 8669 : 8700 | 8730
1965 | 243 R761 | 8792 | 8820 | 8851 | 8881 | 8912 | 8942 | 8973 | 9004 | 9034 | 90635 ! 9095
1966 9126 | 9157 | 9185 | 9216 | 9246 | 9277 | 9307 | 9338 | Y369 | 9399 | 4430 | 9460
1967 9491 | 9522 | 9550 | 9581 | 9611 | Y642 | 9672 | 9703 | 9734 | UT64 0 9T93 | 9825
1468 0856 | 9887 & U916 : Y947 | 9977 *0008 1*0038 *0069 *0100 *0130 *0161 *0191
1969 |, 244 0222 | 0253 | 0281 | 0312 | 0342 | 0373 | 0403 | 0434 | 0465 : 0495 | 0520; 0556
1970 : 244 0387 | 0618 | 0646 ! 0677 | 0707 ! 0738 | 0768 | 0799 | 0830 | 08601 0%91 ; 0921
1971 0952 | 0983 [ 1011 | 1042 } 1072 1 1103 | 1133 | 1164 | 1195 | 1225 ; 1256 . 1286
1972 1317 | 1348 | 1377 | 1408 | 1438 | 1469 | 1499 | 1530 | 1561 ; 1391 | 1622 . 1652
1973 1683 | 1714 | 1742 | 177 1803 | 1834 | 1864 | 1895 | 1926 1956l 1987 . 2017
1974 2048 | 2079 | 2107 | 2138 | 2168 | 2199 | 2229 | 2260 | 2291 | 2321 | 2352 | 2382
1975 | 244 2413 | 2444 | 2472 | 2503 ; 2533 | 2564 | 2594 | 2625 | 2656 2686 | 2717 | 2747
1976 778 | 2809 | 2838 | 2869 { 2809 | 2930 | 2960 2991 | 3022 | 3052 | 3083 | 3113
1977 3144 | 3175 | 3203 | 3234 | 3264 | 3295 | 3325 | 3356 | 3337 3417{ 3448 | 3478
1978 3509 | 3540 | 3568 | 3599 | 3629 | 3660 ; 3690 | 3721 | 3752 | 3782 ; 3813 : 3843
1979 3874 | 3905 | 3933 | 3964 | 3994 | 4025 | 4055 | 4086 | 4117 | 4147 | 4178 | 4208
1

19080 | 244 4239 | 4270 | 4299 | 4330 | 4360 | 4301 | 1421 | 4452 | 4483 4513i 4544 4574
1981 1605 | 4636 | 4664 | 4605 | 4725 | 4756 | 4786 | 4817 | 4848 | 4878 . 4909 . 4939
1982 4970 | 5001 | 5029 | 5060 | 5090 ; 5121 ! 5151 | 3182 ; 5213 | 5243 ! 5274i 5304
1983 5335 | 5366 | 5394 | 5425 | 5455 | 5486 | 5516 | 5547 | 5578 5608} 5639 | 5669
1984 5700 | 5731 1 5760 | 5791 | 5821 | 5852 | 5882 | 5913 | 5944 | 5974 | 6005 | 6035
1985 | 244 6066 1 6097 | 6125 | 6156 | 6186 | 6217 | 6247 | 6278 | 6309 | 6339 | 6370 | 6100
1986 6431 | 6462 | 6490 | 6521 | 63551 | 6582 | 6612 | 6643 | 6674 | 6704 | 6735 | 6765
1987 6796 | 6827 | 6855 | 6886 | 6916 | 6947 | 6977 | 7008 | 7039 | 7069 | 7100 | 7130
1988 7161 | 7192 | 7221 | 7252 | 7282 | 7313 | 7343 | 7374 | 7405 | 7435 | 7466 | 7196
1989 7527 | 7558 | 7586 | 7617 ( 7647 | 7678 | TT08 | 7739 | 7770 | 7800 | V831 | 7861
1990 | 244 7892 | 7923 | 7951 | 7982 | 8012 | 8043 | 8073 | 8104 | 8135 | 8165 | 8196 | 8226
1991 8257 | 8288 | 8316 | 8347 | 8377 | 8408 | 8438 | 8469 | 8500 | 8530 ! 8561 | 8591
1992 8622 | 8653 | 8682 | 8713 | 8743 | 8774 | 8804 | 8835 ;| 8866 ! 8806 | 8927 | 8957
1993 8988\ 9019 9047 | 9078 | U108 | 9139 | 9169 | 9200 | 9231 | 9261 | 9292 | 9322
1994 9353i 9384 | 9412 | 9443 | 9473 | 9504 | 9534 | 9365 | 9396 | 9626 | 9657 | U687
1995 | 244 9718 9749 | 9777 | 9R08 | 9838 | 9869 | 9899 | 9930 | 9961 | 9991 *0022 *0052
1996 | 245 0083 | 0114 ! 0143 [ 0174 | 0204 | 0235 | 0265 | 0296 ; 0327 | 0357 | 0388 | 0418
1997 0449 | 0480 | 0508 | 0539 | 0569 | 0600 | 0630 | 0661 | 0692 | 0722 | 0753 | 0783
1998 0814 | 0845 | 0873 | 0904 | 0934 | 0965 | 0995 | 1026 | 1057 | 1087 | 1118 | 1148
1999 1179 | 1210 | 1238 | 1269 | 1299 | 1330 | 1360 | 1391 | 1422 | 1452 | 1483 | 1513
2000 | 245 1544 ' 1575 1 1604 | 1635 | 1665 | 1696 | 1726 | 1757 | 1788 | 1818 | 1849 | 1879
From "The American Ephemeris and Nautical Almanac - 1980"
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OPTICAL OBSERVATORILS,

Table B-5 *

1981

149 ¢

Flagstaff, Arizona
IFlag~taff Station
U.8. Naval Observatory
P.0. Box 1149
Flagstaff, Arizona 86002

Flagstaff, Arizona
Lowvcll Observatory
P.O. Box 1269
Flagstafl, Arizona 86001

Glasgow, Scotland
Glasgow University Observatory
Acre Road/Maryhill Road
Glasgow G20 0TL, Scotland

Cireenbelt, Marvland
Goddard Research Ohservatory
NASA/Goddard Space Flight Center
Greenbelt, Maryvland 20771

Harvard, Massachusetts
Georgc R. Agassiz Station
Harvard College Observatory
Harvard, Massachusetts 01451

Herstmoncenx, England
Roval Greenwich Observatory
Herstmoncenx Castle

Hailsham, East Sussex BN27 IRP
England
Hobart, Tasmania

University of Tasmania Observatory
G.P.0. Box 2520

Hobart, Tasmania 7001

Australia

Hoher List, Germany F.R.
Hoher List Oh<ervatory
University of Bonn
D-5568 Daun, (Lifel)
Germany F. R.

Jungfranjoch, Switzerland
High Alpine Rescarch Station
Sidlerstrasse 5
3012 Berne, Switzerland

Kamogata-Che, Japan

Okavama A«(mph\ sical Ob=ervatory

Kamogata Che, A<akuchi- Gian
Okuayama-IKen, 7\‘.)—(!2 Japan

| Heghit
nstrument West Longitude Latitude {Sen
I i
i A R " » L] . ” i ° ’ ” 1 m
Gl-in Astrometrie Reflector #1110 44 236 | +35 11 025 ¢ 2316
40-in Ritchey-Chrétien Reflector S0 44 149 ‘ T35 11 036 2312
21-in Cassegrain Reflector 111 44 155  +35 11 0451 2313
[
72-in Perkins Reflector FI1132 093 | +35 05 48.6 2198
42-in Ritchev-Chrétien Reflector +111 32 08 435 05 4R I 2198
24-in Clark lantornI Refractor +111 39 48 Pe35 12 08 2210
24-in Morgan Reflector +111 39 54 | +35 12 14 | 2204
13-in Lowell Refractor +111 32 08 +35 05 44 | 2200
42-in Clark Reﬂector——-——‘—-—-\ﬂll 32 00.30+35 05 46 6 + 2150
31-in Reflector +111 32 09 +35 05 55 | 2108
|
0.5-m Ritchey-Chrétien Reflector + 418 20 ; +55 54 08 } 53
- 0.3-m Telescope + 4 18 22 | +35 54 09 . 53
¢ 6-cm Transit Telescope + 418 19 | +35 54 08 ¢ 53
91.5-cm Cass./Condé Reflector + 76 49 37.14 | +39 01 159 . 53
48-in Cond¢ Telescope + 76 49 43.33 | +39 01 16.9 - 53
2-Element Interferometer + 76 49 33 ©+39 01 17 | 44
i i
155-cm Wyeth Fecker Reflector + 71 33 29.32 [ +42 30 19.0 : 185
80-ft Equatorial Radio Antenna + 71 33 30 +42 30 13 183
Cooke Transit Circle - 0201545 +30 52 18 34
98-in Isaac Newton Reflector - = 020465 | +50 51 58 53
25-cm Photographic Zenith Tube - 020195 +30 52 19 28
206-in Thompson Refractor - 020480 +50 52 09 50
i
1-m Optical Telescope ~147 32 00 -4250 00 , 300
0.4-m Optical Telescope -147 32 00 -42 50 00 ! 300
256x256-m Array -147 32 00 -42 50 00 | 300
512x512-m Array -147 32 00 -42 50 00 ] 300
106-cm_Cassegrain Telescope - 6510002, +50 09 453 | 533
36-cm Cassegrain Telescope ©o= 650 59.05 | +50 09 47 5 343
34-cm Schmidt Telescope io— 650 5657 +50 09 46 8 545
¢ 36/30-cem Refractor - 6510202 +50 09 485 : 54l
30-cm Astrograph ; - 6 30 58.25 i +50 09 475 ] 544
; i
 76-em Caz<./Condé Telescope | - 739 06 ‘ +46 32 53 ! 3576
! ! :
1 1
I‘ 188-cmm Reflector : -l?? 3§ 47.29 | +34 34 26 1 ‘ 372
" Oleem Retloctor | -133 35 46.6 | +34 34 22.8 | 305
. 6d-cm Solar Refleetor I -133 35 46 1 +34 34 18 350

# From "The Astronomical Almanae - 1981"
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Table C-2 LIST OF RADIO TIME SIGNALS¥

This short, illustrative list of radio time signals contains information on time
siznals that are widely used and are controlled by obscrvatories communicating

their results to the Burcau International de I’Heure.

Since transmission times and

frequencies arc liable to change current schedules should be consulted to obtain
up-to-date information,

The International Astronomical Union (Dublin, 19355) has recommended the
cessation of 0NOGO and rhythmic type signals; details of such signals have therefore
been excluded from this list,

Country

Argentine

Australia

Brazil

Cznada

China

France

Authority

Naval Observatory,
Buenos Aires

Military Geograph-
ical Institute,
Bucnos Aires

Mount Stromlo
Observatory,
Canberra

National Observa-
torv. Rio de lanetro

Dominion Observa-
tory, Ottawa

Zi-Ka-Wei
Observatory,
Shanghai
Observatory of
Paris

U.T.

Em
oI 00
13 0O
21 00
10 03
22 0§

08 oo
14 00
20 00

00 30
11 20
20 30
o1 30

14 30
21 30

11 0O
13 0o
15 00
c8 oo
09 00
09 30
13 00
20 00
21 00
22 30
09 00
21 00
o8 oo
20 00
09 30
13 00
22 30

Call
Sign
LOL

LQC

VHP
VIX

PPE

PPR

CHU

BPV

FYp

FYA3
TQCy

TQGs

Frequency
ke/s Notes

8110
17 180

17 550

44
6 428-5
8 478
12 907+5
8 721

6 421

8 634
17 194

3 330 Continuous transmis-

7 335 sions.
14 670

9 368

91-15

7 428
10 775

13 873

continued-on next page

Sk
from the "Explanatory Supplement to the Ephemeris, 19617



Table C-2 (continued)

Country

Germany
(Federal German
Republic)

Gernmany
(German Demo-
cratic Republic)

Japan
Switzerland
Union of Soviet

Socialist
Republics

United Kingdom

United States
of America

Authority

Germun Hydro-
graphic Institute,
}Hamburg

Geodectic Institute,
Potsdam

Astronomical
Observatory, Tokyo
Cantonal Observa-
tory, Neuchatel

Central Scientific
Investigation
Institute, Moscow

Asrononical
Obscrvatory,
Tashkent

Roval Greenwich
Observatory,
IHerstmonceux

United States
Naval Observatory,
Washington

U.T.

b m
00 00

12 00
11 00

o8 10
11 10

12 30
o813

©0 00
04 00
oS oo
12 00
16 oo
20 00

o8 oo
to
22 co

18 00

10 0O
18 oo

10 o0
18 oo

00 00
02 00
o6 oo
08 oo
12 00
14 00
18 oo
20 00

Call Frequency
Sign kc/s
DAM 4 265
6475°5
86385
DAM 8 6385
16 980

DMR20 3970
DMRz27 6075

DCF77 775
DIZ 4 525

JAS22 16 170
HBB 96-05

ROR 25

RN 5 000
10 000
15 000
20 000
»PT 5858

11 580

GBR 16-0
GiZ 19-6

GICz; 73975
GICz29 9 350
GIC33 13555
GIC37 170685
GPB3o 10 332'5
GKUs 12 790
NSS 121-95
5 870
9 425
13 575
17 050
23 650

NBA 18

Notes

Continuous transmise
stons.

Signals are transmit-
ted on one or more
of these freguencies
at intervals of 2h,

GBZ used as a reserve
transmitter for GBR.

Signals are transmitted
on two of these fre-
quencics at the times
quotced.

162 kc/s  replaces
121-05 on transmis-
sions at 18" oo™ and
20" oo™ on Tuecsday,
Wednesday, and Thur-
sday. ‘Transmissions
are on all frequencies
at the times quoted.

Continuous transmis-
sions except betwecn
132 oo™ and 21b oo®
U.T. on Wednesday.
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Table C-3 LIST OF COORDINATED TIME AND FREQUENCY
, R TRANSMISSIONS *

|
i

This list contains information on the coordinated time and frequency trans-
missions of the United Kingdom and the United States of America. The
co-operating authorities are: in the United Kingdom, the Royal Greenwich
Obscrvatory, the National Physical Laboratory, and the General Post Office; and
in the United States, the U.S. Naval Observatory, the Naval Research Laboratory,
and the National Bureau of Standards.

Country Call Sign Frequency Transmission Times
ke/s (U.T.)
United Kingdom MSF 2 500 Continuous
§ ooo
10 000
60 142 30m — 15h 300
GBR 16 Continuous (traffic) except for

daily maintenance between
13h oo™ und 15h oo@,

Time signals at 10P oo™ and
185 ooh only.

United States WWV 2 500 Continuous
of America 5 000 ’
10 00O
15 000
20 000
25 000
WWVH 5 000 Continuous
10 000
15 000
NBA 18 Continuous except between
13" oo™ and 21" oo™ on
Wednesday.

*
from the "Explanatory Supplement to the Ephemeris, 1961"
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Table C-4 Constcllation names and abbreviations ¥

153

The following list of constellation names and abbreviations is in accordance with the
resolutions of the International Astronomical Union (Trans. [.A.U., 1, 158; 4, 221 0,

66 and 77).

The boundaries of the constellations are listed by E. Delporte, on behalf of

the 1.A.U., in Délimitation scicutifique des constcllations (tables et cartes), Cambridee Univer-
+ sity Press, 1930; the areas of the constellations are given in Handbovk B.A.A., 1901.

Nominative
Andromeda
Antlia
Apus
Aguarius
Aquila
Ara

+* Ao
Aries
Auriga
Bootes
Caelum
Camelopardalis
Cancer
Cances Venatici
Carus Major
Canis Ninor
Capricornus
Carina
Cassiopeia
Centaurus
Cepiieus
Certus
Chamacleon
Ciriings
Ceiumba
Coma Derenices
TCorona Austrina
Corona Borealis
Corvus
Crater
Crux
Cyenus
Declphinus
Dorado
Draco
Equuleus
Eridanus
Fornox
Gemini
Grus
Hereules
Horologium
Hydra
Hydrus
Indus

And
Ant
Aps
Aqr
Aql
Ara
Arg
Ari
Aur
Boo
Cae
Cam
Cnc
CV'n
Cla
CMNi
Cap
Car
Cas
Cen
Cep
Cet
Cha
Cis
Col
Com
CrA
Cr3
Crv
Crt
Cru
Cvg
Del
Dor
Pra
Equ
Eri
For
Gem
Gru
Tler
Hor
Hya
Hyi
Ind

Genitive
Andromedae
Antliae

Apodis
Aquarii
Aquilae

Arae

Argus

Arictis
Aurigae

Bootis

Caeli
Cameelopardalis
Cancri

Canum Venaticorum
Canis Majoris
Canis Minoris
Capricorni
Carinac
Cassiopeiae
Centauri
Cephei

Ceti
Chamacleontis
Circini
Columbuae
Comave Berenices
Coronar Austrinae
Coronae Borealis
Corvi

Crateris
Crucis

Cyani
Delphini
Doradus
Draconis
Equulei
Eridani
Fomacis
Geminorum
Gruis

Herculis
Horologii
Ivdrae

Hydri

Indi

Nominative
Lacerta
leo
Lco Minor
Iepus
Libra
Lupus
Lynx
Lyra
Mensa
Microscopium
Monoceros
Musca
Norma
Octans
Ophiuclius
QOrion
Pavo
Pegasus
Perscus
Phoenix
Pictor
Pisces
tPiscis Austrinus
Puppls
Puxis
Reticulum
Sagitta
Sagittarius
Scorpius
Sculptor
Scutumn
1Secrpens
Sextans
Taurus
Telescopium
Triangulum
Trangulum Australe
Tucana
Ursa Major
Ursa Minor
Vela
Virgo
Volans
Vulpecula

Lac
Leo
LM
Lep
Lib
Lup
Lyn
Lyr
Nen
Mic
Mon
Mus
Nor
Oct
Oph
On
Pav
Peg
Per
Phe
Pic
Psc
PsA
Fup
Pyx
Ret
Sce
Sgr
Sco
Scl
Sct
Ser
Sex
Tan
Tel
Tri
TrA
Tuc
UMla
UM
Vel
Vir
Vol
Vul

* In modern usare Argo s divided into Carina, Puppis, and Vela.

+ Australis is sometimes used, in both nominative and genitive,

I Serpens may be divided into Serpens Caput and Scrpens Cauda.

*
from the "Explanatory Supplement to the Ephemeris,

Genitive
T.acertae
Lconis

Leonis Minoris
Leporis
Librae

Lupi

Lyncis

Lyrae

Mensae
Alicroscopit
Monocerotis
Muscae
Normae
Octantis
Ophiuchi
Orionis
Pavonis
Pejszasi

Perset
Phoenicis
Pictoris
Piscium

Piscis Ausirini
Fuppls
Pwxidis
Reticult
Saoittae
Sagittarii
Scorpit
Sculintoris
Scuti
Scrpentis
Sextantis
Tauri
Telescopii
Trianguli
Tranguli Australis
Tucanae
Ursre Majoris
Ursae Minoris
Velorum
Virginis
Volantis
Vulpceeulae

1961"



Table C-5 Alphabetical star list

Popular Name

Aldebaran
Alioth
Alkaid
Al Nilam
Alphecca

Alpheratz
Altair
Antares
Arcturus
Bellatrix

Retelgeuse ~
Canopus
Capella
Castor
Denedb

Cenebola

Dubhe

Elnath

Eltanin (or Etamin)
Fomalhaut

Eamal
Kochab
Markab
Megrez
Merak

Mizar

Phecda

Polaris (the Pole Star)
Pollux

Procyon

Regulus
Rigel
Saiph
Schedir
Shaula

Sirius

Spica
Thuban

Vega

Astronomical Iliame

Tau
UMa
UMa
Oori
CrB

QR mI3ImQR

And
Agql
Sco
Boo
Oori

<R RAR

-a Ori
a Car
a Aur
a Gem
a Cyg

B Leo
a UMa
B Tau
Y Dra
a PsA

a Ari
B UMi
a Peg
6 Ma
B Uta

{ uMa
Y UMa
a UM1
B Gem
a CM1i

a leo
B ori
x Ori
«a Cas
A Sco

o CMa
o Vir
a Dra

o Lyr
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